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載荷順 予圧密圧力(kPa) 載荷時間(h) 
1 0.5 0.5 
2 1.0 1.0 
3 2.0 3.0 
4 4.0 6.0 
5 8.0 9.0 
6 15.0 12.0 
7 22.0 12.0 





























































































































































100kPa① 108.187 36.6 33.1 
100kPa② 108.934 33.0 33.6 
200kPa① 108.66 29.1 33.3 
200kPa② 109.79 36.4 32.2 
変動 
係数(%) 






































p = ln (
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深度 2.5m における間隙水圧と地表面沈下量の Order of 
accuracyの時刻歴を図 7に示す．また，深度 5.5mにおけ
る間隙水圧のOrder of accuracyを，間隙水圧が減少し始め


















































































(3) 解析パラメータ  ー
本研究では均質地盤を仮定する．初期自重解析のみ静
的解析で残りの過程は全て準静的解析である．また全過
















































































































































































































1) The American Society of Mechanical Engineers: An Illus-
tration of the Concepts of Verification and Validation in 
Computational Solid Mechanics, ASME V&V10.1, 2012. 
2) Oberkampf, W. L. and Roy, C. J.: Verification and Valida-





学)，Vol. 73，No. 2，I_791-I_799，2017. 
4) Griffiths, D. V. and Fenton, Gordon A.: Probabilistic Slope 
Stability Analysis by Finite Elements, Journal of Geotech-
nical and Geoenvironmental Engineering, Vol. 130, No. 5, 
pp.507-518, 2004. 
5) Uzuoka, R and Borja, R. I.: Dynamics of unsaturated poro-
elastic solids at finite strain, International Journal for Nu-
merical and Analytical Methods in Geomechanics, 36, 
pp.1535-1573, 2012. 
6) Morris, P. H.: Analytical Solutions of Linear Finite and 
Small-strain One-dimensional Consolidation, Interna-
tional Journal for Numerical and Analytical Methods in 
Geomechanics, 29, pp.127-140, 2005. 
7) Bonet, J. and Wood, R. D.: Nonlinear Continuum Mechan-
ics for Finite Element Analysis, Cambridge University 
Press, pp.119-125, 1997. 
8) Borja, R.I., Tamagnini, C. and Amorosi, A.: Coupling plas-
ticity and energy-conserving elasticity models for clays, 
Journal of Geotechnical and Geoenvironmental Engineer-
ing, ASCE, 123(10), pp.948-957, 1997. 
 
(Received July 19, 2019) 
(Accepted December 10, 2019)
 
VERIFICATION AND VALIDATION OF NUMERICAL ANALYSIS  
FOR CONSOLIDATION OF CLAY GROUND 
 
Daiki HIZEN, Katsutoshi UENO and Ryosuke UZUOKA 
 
Verification and validation procedures were applied for numerical analysis of clay ground consolidation. 
The numerical analysis is a soil-water coupled analysis on finite deformation porous media theory.  
At the verification stage, the code and calculation verification was conducted based on an analytical solu-
tion and the concept of order of accuracy. The accuracy and convergence of numerical method were verified.  
At the validation stage, first some elasto-plastic material parameters were assumed as normal distributions 
from laboratory tests. Second the numerical analyses simulated centrifuge tests of clay ground consolida-
tion using the probabilistic material parameters. By comparing the probability distributions of experimental 
and numerical results, the uncertainty in the clay ground deformation and validity of numerical method 
were discussed. The distribution of numerical results overestimated that of experimental results. 
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